Four categories grouped the pre-CT diagnostic certainty: 0-49%, 50-74%, 75-90%, and 90-100%. The CT scan found urinary calculi in 28.6%, 45.7%, 74.2%, and 80.5% of patients in each category, respectively. CT scanning revealed alternate diagnoses in 40 cases (33.1%). Of these, 19 (47.5%) included other significant pathology. Before CT scanning, physicians planned to discharge 115 patients and admit six patients. After CT scanning, six of the former group were admitted, and five of the latter group were discharged. Patients presenting with a first episode of clinically suspected nephrolithiasis should undergo CT scanning because it enhances diagnostic certainty by identifying alternate diagnoses not suspected on clinical grounds. Review/OtherDx N/A Practice guideline for the management of ureteral calculi. Systematic review of literature published since 1997 and an analysis of outcomes data from identified studies was performed.
Panel concluded based on findings that when removal becomes necessary, shock-wave lithotripsy and ureteroscopy remain the 2 primary treatment modalities for the management of symptomatic ureteral calculi. Review/OtherDx 313,425 emergency department visits sampled between 2000 and 2008; 5,483 were for complaint of flank or kidney pain
To characterize the use of conventional radiography, US and CT in the emergency department evaluation of patients with acute flank pain.
During the study period there was a significant increase in CT use (P<0.0001) and a significant decrease in x radiography use (P=0.035) while US use remained stable (P=0.803). During that period the proportion of patients with flank pain who were diagnosed with a kidney stone remained stable at approximately 20% (P=0.135). Radiology. 1995; 194(3) :789-794.
ObservationalDx 20 patients
To compare NCCT and IVU in the evaluation of patients with acute flank pain.
2 techniques are equally effective in identification of obstruction; CT superior for identification of ureteric stones. 
ObservationalDx 72 patients
To determine the value of automated coronal reformations from 64-detector CT in the detection of renal stones in patients suspected of having renal colic.
Review of coronal reformatted images alone revealed a higher number of stones than axial images alone with a faster reading time.
Adding the coronal images to the axial images aided in the detection of renal stones over axial images alone. 
ObservationalDx 80 consecutive CT exams
To compare size measurements, detection rate, and conspicuity of renal calculi in coronal images as compared to axial images.
Estimation of maximum stone diameter, detection rate of stones, and conspicuity of stones ≤5 mm in diameter were improved with coronal reformations. 
ObservationalDx 147 consecutive patients
To evaluate whether coronal reformations in combination with axial images improve determination of number, size and location of urinary calculi and detection of alternative diagnoses.
Detection of renal calculi and determination of location was not improved with coronal reformations. Coronal reformations decreased interpretation time but were less sensitive than axial images in making alternative diagnoses. To determine whether size measurement of a urinary calculus in coronal reconstruction of CT differs from stone size measured in the axial plane, and whether the difference alters clinical decision making.
There were 151 stones in 150 patients (male:female 115:34, mean age 41 years). Transverse stone diameters ranged from 1 to 11 mm (mean 4 mm). On coronal images, 56 (37%) stones were upgraded in severity; 46 (30%) from below 5 mm to 6 mm or more, and 10 (7%) from 6-9 mm to 10 mm or more. To determine adequacy of low dose CT in patients presenting with acute urinary colic.
Overall, 84 patients had an upper tract calculus(i) consistent with the clinical suspicion. Of these, 76 (90%) were adequately imaged with low-dose and 8 (10%) with conventional NCCTs. The mean effective radiation dose in the 76 low-dose stonepositive CTs was 2.14 mSv (median 2.10 mSv). This was almost seven-fold lower than the mean conventional stone-positive CT dose of 14.5 mSv (median 13.1 mSv). 
ObservationalDx 57 patients
To determine, using calculi placed in cadaver kidneys, the effect of reduced radiation dose (100, 60, and 30 mAs) on the sensitivity and specificity of MDCT for detection of renal calculi.
Decreasing tube charge from 100 mAs to 30 mAs did not significantly alter the detection of renal calculi. 
ObservationalDx 10 patients
To ascertain the reliability of low-dose CT compared with standard CT in the determination of stone size, density, and skinto-stone distance.
No difference was found in stone size between the 2 dosage levels, as measured by the height, width, length, and volume of the stone (P=.9, P=.7, P=.8, and P=.8 respectively). In addition, no difference in HU was appreciated between the 2 scan types (P=.6). Finally, no significant difference was found in the skinto-stone distance (P=.5). Between the 2 scans, the average effective dose reduction was 73%, from 23 to 6 mSv (P=.002). The 97 cases included a total of 238 stones ≥1 mm, with a mean (+/-SD) of 1.2 +/-1.9 stones per kidney and a stone diameter of 3.5 +/-3.0 mm. Pooling data for the 3 reviewers, sensitivity for all stones was 81%; sensitivity for stones ≥2, ≥3, ≥4, and ≥5 mm was 88%, 95%, 99%, and 98%, respectively. Sensitivity for stone disease on a per-kidney basis was 94% when considering all stones; when considering only stones ≥2, ≥3, and ≥4 mm, sensitivity was 96%, 99%, and 100%, respectively. Specificity for stone disease on a per-kidney basis was 98% overall, 99% when considering only stones ≥2 mm, and 100% when considering only stones ≥3 mm. To assess the capability of determining the chemical composition of urinary stones using dual-energy spectral CT.
The 116 urinary stones were classified into 7 groups: UA (n = 16), cystine (n = 10), brushite (n = 17), weddellite (n = 14), whewellite (n = 24), carbapatite (n = 12), and struvite (n = 23 
ObservationalDx 163 patients
To assess the sensitivity of digital KUB in the detection of ureteral stones by stone size and location.
In 163 ureteral stones, 77 stones (47.2%) were in the proximal ureter and 86 stones (52.8%) were in the distal ureter. The mean (SD) size of the ureteral stones was 3.4 (1.7) mm (range, 1-9 mm). Overall sensitivity of digital radiography for ureteral stones was 29.4%. The sensitivity of digital radiography for the proximal ureteral stones was 37.7% and that for the distal ureteral stones was 22.1% (P<0.05). The sensitivity of digital radiography for small ureteral stones was 23.6% and that for large ureteral stones was 50.0% (P< 0.05). As a group, the sensitivity of digital radiography for large proximal ureteral stones was the highest sensitivity-72.2% in all groups (P< 0.05). 
ObservationalDx 178 patients
Retrospective review to determine the sensitivity and specificity of radiography for the detection of ureteral calculi. HCT is used as the standard of reference.
Original reading; sensitivity of 45% and a specificity of 77%. Blinded retrospective reading; sensitivity of 59% and a specificity of 71%. Unblinded retrospective reading; sensitivity of 59% (95% CI: 47%, 70%). Radiography is of limited value. 
ObservationalDx 100 patients
To analyze the value of US using the twinkling sign in the diagnosis of ureteral stones in patients with renal colic in the emergency setting.
US including color Doppler detected 76 of the 84 confirmed lithiasis. The sensitivity and specificity were 90% and 100%, respectively. The PPV was 100% and the NPV 67%. The accuracy was 92%. A total of 59 calculi (78%) examined by color Doppler US showed the twinkling artifact. 70% of the twinklingpositive calculi showed the artifact before the stone itself was detected. Considering the location of the stones the twinkling sign was seen before the stone in 92% of lithiasis located in the mid lumbar ureter (P=0.02). 
ObservationalDx 51 patients
To evaluate the diagnostic accuracy of the twinkling artifact compared to unenhanced CT in detecting urolithasis.
There were 35 right-sided and 38 left-sided renal calculi, 14 right-sided and 21 left-sided ureteric calculi, and 6 bladder calculi (total, 114 calculi). 13 patients had no calculi. The average calculus size was 2.6 mm (range, 1-9 mm). There were 6 false-positive and 22 false-negative instances of twinkling artifacts. On gray-scale evaluation looking for an echogenic focus with shadowing, there were 8 false-positive and 40 false-negative findings. The PPV of the twinkling artifact for identifying calculi was 94%, and the sensitivity was 83%. The PPV of gray-scale sonographic shadowing was only 64.9%, and the sensitivity was 80.2%. Review/OtherDx 140 patients To investigate a new color Doppler US artifact that manifested as a rapidly changing mixture of red and blue behind a strongly reflecting structure.
The artifact was found in 42 parenchymal calcifications. In vitro experiments showed that the twinkling artifact was present in granular structures, whereas no color signal was noted in smooth surfaces. The "twinkling sign" appeared to be generated by a strongly reflecting medium composed of individual reflectors. ObservationalDx 50 patients To determine accuracy of US in the detection of renal stones using noncontrast CT as the gold standard.
The sensitivity of sonography for any stone in a patient was 52-57% for the right kidney (radiologist 1 and 2) and 32-39% for the left kidney (radiologist 1 and 2). The overall accuracy of sonography in detecting a stone in the right kidney by radiologists 1 and 2 was 67% and 77%, respectively. The corresponding accuracy values for the left kidney were 53% and 54%, respectively. 
ObservationalDx 66 patients
Prospective study to compare value of KUB plus US with nonenhanced CT for the diagnosis of ureteral colic in patients with acute flank pain.
CT had greater sensitivity (93% vs 79%) and NPV (71% vs 46%) for the detection of lithiasis. Combination of lithiasis plus obstructive signs showed sensitivity and a specificity of 100% for CT and of 100% and 90%, respectively, for US. CT is the most accurate technique for the detection of ureteral lithiasis but the combination of radiograph and US is an alternative to nonenhanced CT with a lower sensitivity and radiation dose that has a good practical value. The frequency of moderate or severe perinephric stranding increased from 5% at 1-2 hours to 51% at 7-8 hours (P<0.001); ureteral dilatation increased from 84% at 1-2 hours to 97% at more than 8 hours (P<0.03); moderate or severe perinephric fluid increased from 0% at 1-2 hours to 22% at 3-4 hours (P<0.03); collecting system dilatation increased from 68% at 1-2 hours to 89% at 7-8 hours (P<0.03); periureteral stranding increased from 35% at 1-2 hours to 76% at 7-8 hours (P<0.004); and nephromegaly increased from 40% at 1-2 hours to 54% at 7-8 hours (P<0.36). 
ExperimentalDx 2,759 patients
To assess the effect of diagnostic imaging techniques on patient outcomes in a multicenter, randomized trial comparing US with CT.
A total of 2,759 patients underwent randomization: 908 to point-of-care US, 893 to radiology US, and 958 to CT. The incidence of high-risk diagnoses with complications in the first 30 days was low (0.4%) and did not vary according to imaging method. The mean 6-month cumulative radiation exposure was significantly lower in the US groups than in the CT group (P<0.001). Serious adverse events occurred in 12.4% of the patients assigned to point-of-care US, 10.8% of those assigned to radiology US, and 11.2% of those assigned to CT (P=0.50). Related adverse events were infrequent (incidence, 0.4%) and similar across groups. By 7 days, the average pain score was 2.0 in each group (P=0.84). Return emergency department visits, hospitalizations, and diagnostic accuracy did not differ significantly among the groups. 
ObservationalDx 300 patients
To evaluate the diagnostic accuracy of combined use of KUB and US vs nonenhanced CT in renal and ureteral stones and to discuss the findings.
Of patients with negative findings on KUB and/or US, 22 had renal stones on nonenhanced CT (mean size 4.4 mm, range 3-8), 3 had lower ureteral stone (mean size 3.3 mm, range 2-5). In patients with isolated suspicious renal ectasia without stone image, 2 had renal stone on nonenhanced CT (mean size 4 mm, range 2-6), 5 had upper ureteral stone (mean size 4.4 mm, range 4-6), 7 had middle ureteral stone (mean size 3.7 mm, range 3-4) and 14 had lower ureteral stone (mean size 4 mm, range 2-6). The costeffective and almost radiation-free combination of KUB and US should be preferred for diagnosis of urolithiasis, as it detects most of the ureteral and renal calculi which are clinically significant. To confirm or exclude obstruction, renal US should be followed with other diagnostic studies. To prospectively assess the potential of noninvasive diffusion-weighted MRI to depict changes in microperfusion and diffusion in patients with acute unilateral ureteral obstruction.
Perfusion of the cortex of the obstructed kidney was significantly less than that of the nonobstructed kidney. No significant difference was seen in the ADC of the cortex or medulla in the obstructed as compared to the nonobstructed kidneys. Fifty-six patients (60%) had positive findings for calculi, 20 patients (22%) had normal findings, and alternative diagnoses were found in 17 patients (18%). The clinician's diagnostic certainty of stones before CT was variable with the largest frequencies at 41-60% (n = 30) and 71-90% (n = 35). The diagnostic certainty of stones after CT showed movement toward either less than or equal to 10% (n = 25) or greater than or equal to 91% (n = 51). The mean change in diagnostic confidence was 34%. Fifty-seven patients (61%) had a change in treatment plan. Specifically, the need for urology consultation as the initial treatment plan was reduced from 24 patients to one patient. Plans for admissions suggested before CT (n = 11) were nearly cut in half (n = 6) after imaging. Lastly, seven patients who would have initially been discharged were admitted to the hospital after imaging. Conclusion is reached after survey of literature that there is every probability that hydronephrosis during pregnancy develops as a result of compression of the ureters between the pregnant uterus and the linea terminalis. It seems acute hydronephrosis or worsening of an existing hydronephrosis has been somewhat overlooked as a possible cause of uncertain abdominal pain during pregnancy. These conditions should be examined by means of US, and an attempt at treatment by a change in position should be made. In cases of continued pain or affected renal function, treatment should consist of the insertion of a ureteral catheter. 
ObservationalDx 15 pregnant women
To assess the value of the fast imaging sequence called RARE-MRU for the diagnosis of pathologic ureterohydronephrosis during pregnancy. Results were compared with those of US, radiographs, and the evolution of symptoms.
The accuracy of RARE-MRU in the detection of urinary tract dilatation and the localization of the level of obstruction was excellent (100%). The determination of the type of obstruction, intrinsic vs extrinsic, was always exact. RARE-MRU alone cannot specify the exact nature of the intrinsic obstruction. US gave less sensitive information in terms of level (60%) and type of obstruction (53%). RARE-MRU is able to differentiate a physiological from a pathologic ureterohydronephrosis during pregnancy. It could be considered as a procedure of choice for special cases when US failed to establish this differential diagnosis. Table Key Evidence Table Key Study Quality Category Definitions  Category 1 The study is well-designed and accounts for common biases.
 Category 2 The study is moderately well-designed and accounts for most common biases.  Category 3 There are important study design limitations.
 Category 4
The study is not useful as primary evidence. The article may not be a clinical study or the study design is invalid, or conclusions are based on expert consensus. For example: a) the study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book chapter or case report or case series description); b) the study may synthesize and draw conclusions about several studies such as a literature review article or book chapter but is not primary evidence; c) the study is an expert opinion or consensus document. 
